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Purpose: To compare self-reported diabetes treatments among Chinese urban residents,
rural migrants in urban settings, and rural residents.
Methods: Data from 993 diabetics at least 45 years of age were collected from the China
Health and Retirement Longitudinal Study conducted in 2011. Multiple logistic regressions
were performed to examine the associations between individual characteristics and dia-
betes treatments.
Results: In total, 719/993 (72.4%) of the respondents received treatment for diabetes; of
which < 8% used insulin therapy. Urban residents were more likely than rural residents to
use insulin therapy [odds ratio (OR) ¼ 0.44, confidence interval (CI): 0.20e0.99; p < 0.05], and
more likely to use traditional Chinese medicine than migrants (OR ¼ 0.30, CI: 0.10e0.96;
p < 0.05). Overall, rural residents showed lower treatment rates than urban and migrant
populations.
Conclusion: Efforts to improve and enhance diabetes treatments, particularly among rural
residents, are urgently needed in China.
Copyright © 2015, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Diabetes is becoming a global epidemic, for which China has
the highest number of cases [1]. Indeed, the prevalence ofu (H. Xu), jfluo@shmu.edu
Nursing Association.
g Association. Production
://creativecommons.org/diabetes among the adult population has dramatically
increased in the past three decades, from <1% in 1980 to
11.6% in 2010, which corresponds to an estimated 113.9
million adults in China with diabetes [2,3]. Moreover, this.cn (J. Luo), bei.wu@duke.edu (B. Wu).
and hosting by Elsevier (Singapore) Pte Ltd. This is an open access
licenses/by-nc-nd/4.0/).
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70 years of age and older [1]. Diabetes is a chronic disease
that is a major risk factor for morbidity and mortality,
leading to complications affecting the heart, blood vessels,
eyes, kidneys, and nerves [4,5]. However, effective treat-
ment can lower blood glucose and other factors that damage
blood vessels, thereby lowering the risk of diabetes com-
plications [6e9]. The American Diabetes Association rec-
ommends individualizing treatment strategies to control
blood glucose values and prevent diabetes-related compli-
cations [10].
Economic development and healthcare systems can vary
between rural and urban areas in China [11e13], thus creating
divergent knowledge and implementation of diabetes treat-
ment among various regions. Previous studies have reported
on treatment rates among patients in different residential
settings, such as between urban and rural settings, or costal
and interior provinces [1,12,14e17]. Although some studies
showed no difference in diabetes treatment rates between
rural and urban residents, others reported significantly
higher treatment rates in urban dwellers compared to their
rural counterparts [15,16]. Thus, further studies using a na-
tionally representative sample are needed to address the
discrepancy.
Rapid urbanization in China has contributed to a massive
population influx to large cities, evidenced by a migrant
population of 221 million in 2010, among which 72% were
rural-to-urban migrants [18]. These migrants typically have a
low socioeconomic status, are isolated with limited family or
social support, and have long hours in poor working condi-
tions, all which can affect their health and limit their access
to healthcare [19e21]. Previous studies on the health of this
migrant population have primarily been focused on occupa-
tional diseases and injuries [22e25]. To our knowledge, no
studies have explicitly focused on the treatment of chronic
diseases, such as diabetes, in the migrant population in
China. Therefore, the aim of this study was to examine the
prevalence and types of diabetes treatments among urban,
rural, and urban migrant Chinese adults. The Andersen
behavioural model of health care utilization was used as the
rationale to select key variables [26e28], which were assessed
in respondents of the 2011 China Health and Retirement
Longitudinal Study (CHARLS), comprising a nationally
representative sample with community- and individual-level
data [29,30].2. Methods
2.1. Data source
The CHARLS dataset contains health, financial, and family
data of 17,708 Chinese residents 45 years of age and older from
10,287 households in 28 of China's 30 provinces (excluding
Tibet and Hainan Province) [30]. The study used a question-
naire to collect data concerning demographics, family struc-
ture/transfer, health status and functioning, biomarkers,
healthcare and insurance, work, retirement and pension, in-
come and consumption, and assets (individual and house-
hold). The present study is comprised of data from 993respondents who reported being diagnosed with diabetes by a
health professional.
2.2. Outcome measures
Two diabetes treatment variables were used as the study
outcomes: diabetes treatment (yes/no) and type (reported as
traditional Chinese medicine, Western modern medicine–
pharmaceutical management of diabetes, insulin injections,
or a combination of these on the questionnaire).
2.3. Environmental measures
Respondents were categorized according to place of resi-
dency: urban residents, those living in an urban area with
urban medical insurance; migrant population, those living in
an urban area but have rural medical insurance (e.g., New
Cooperative Medical Insurance); and rural residents, those
living in a rural area with rural medical insurance.
2.4. Respondent characteristics
Respondent demographics that were analysed include age,
gender, marital status, education (illiterate, primary educa-
tion only, secondary education but no higher, or college level
and above), and household income (low: 5700; middle:
5700e27700; or high: 27700 Yuan).
2.5. Statistical analysis
STATA 13 (StataCorp LP, College Park, TX, USA) and SAS
Version 9.3 (SAS Institute Inc., Cary, NC, USA) statistical soft-
ware were used for data analyses. Analyses of variance, t-test,
and c2 analyses were used to compare mean differences and
frequency distributions among the three residency categories.
Logistic models were used to examine the outcome measure
of diabetes treatment, and multinomial logistic regression
models were applied to compare among the types of diabetes
treatments. Considering the sampling strategy applied in the
2011 CHARLS study [29,30], we used survey weight in all data
analyses. Results are presented as percentage or odds ratio
(OR) and 95% confidence interval (CI); p < 0.05 was considered
as significant.3. Results
3.1. Respondent characteristics
Characteristics of the 993 respondents included in this study
are presented in Table 1. The average age of respondents from
urban areas was significantly older compared with rural res-
idents and the migrant population (p ¼ 0.007). Education sta-
tus also significantly differed among the residency locations
(p< 0.001), with urban respondents reporting higher education
levels than the other two groups. Furthermore, there was a
significant difference regarding income (p¼ 0.003); therewas a
higher proportion of urban residents in the low-income cate-
gory compared with rural residents and the migrant
population.
Table 1 e Characteristics of study respondents.
Characteristic Urban (n ¼ 366) Migrant (n ¼ 199) Rural (n ¼ 428) Total (n ¼ 993) stat p value
Age, yr (mean) 63.9 (0.88) 60.3 (1.08) 60.9 (0.64) 61.9 (0.54) 7.31 0.007
Gender 7.40 0.322
Male 50.1 41.1 41.3 45.5
Female 49.9 58.9 58.7 54.5
Marital status 6.43 0.402
Married 83.5 78.5 86.5 83.7
Otherwise 16.5 21.5 13.6 16.3
Education 158.33 <0.001
Illiterate 14.0 23.9 37.3 26.0
Primary 27.5 46.6 42.0 37.6
Secondary 49.4 28.8 20.4 32.8
College and above 9.1 0.7 0.2 3.6
Household income 37.55 0.003
Low 47.0 27.9 32.5 36.9
Middle 19.9 37.2 35.6 30.1
High 33.1 34.9 31.9 32.9
Data are expressed as mean (SD) or %; statistics are expressed as weighted F statistics or chi-square statistics.
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residence location
Rural residents had the lowest proportion of respondents
receiving diabetes treatment (p < 0.05 vs. migrant and urban
residents) (Table 2). Urban residents were significantly more
likely than migrant or rural residents to use insulin injections
for diabetes treatment (both p < 0.05), whereas migrants were
more likely to use Western medicine and less likely to use
traditional Chinese medicine than urban residents (both
p < 0.05). The proportion of residents using multiple treat-
ments did not differ among the three groups.
A multivariate logistic regression analysis showed that
rural residents were less likely to have diabetes treatment
than their urban counterparts (p < 0.05) (Table 3). Further-
more, treatment for diabetes differed according to age
(p < 0.05), with older respondents more likely to receive dia-
betes treatment.Table 3 e Logistic regression on diabetes treatment by
place of residency
Variables OR (95% CI) p value
Place of residence
Urban 1 e
Migrants 1.07 (0.67e1.69) 0.779
Rural 0.64 (0.42e0.98) 0.0423.3. Comparisons of diabetes treatment types according
to residence location
A multinomial logistic regression on types of diabetes treat-
ments revealed that the migrant population was significantlyTable 2 e Diabetes treatment by place of residency
Outcomes Urban
(n ¼ 366)
Migrant
(n ¼ 199)
Rural
(n ¼ 426)
Total
(n ¼ 993)
Diabetes treatment
No 23.4 24.3 32.9 27.6
Yes 76.7 75.7 67.1*y 72.4
With treatment (n ¼ 276) (n ¼ 141) (n ¼ 290) (n ¼ 707)
Traditional Chinese
medicine
11.0 4.5* 10.0 9.2
Western medicine 61.4 78.3* 72.0 69.2
Insulin injection 12.7 yz 4.8 3.9 7.5
Multiple treatment 14.9 12.5 14.2 14.1
Data are expressed as % (95% confidence interval); *p < 0.05 vs.
urban; yp < 0.05 vs. migrant; zp < 0.05 vs. rural.less likely to choose traditional Chinese over Western medi-
cine than urban or rural residents (p < 0.05) (Table 4). However,
female respondents and thosewith a higher level of education
were more likely to use traditional Chinese rather than
Western medicine (all p < 0.05).
Insulin injections were utilized more than Western medi-
cine by rural respondents and those with a higher education
(both p < 0.05), but were less likely in those with a high income
(p < 0.01).4. Discussion
The results of this study reveal that a substantial proportion
(~28%) of diabetics in China do not receive any medicalAge 1.02 (1.00e1.04) 0.040
Gender
Male 1 e
Female 0.71 (0.51e1.00) 0.051
Marital status
Married 1.61 (0.89e2.91) 0.112
Otherwise 1 e
Education
Illiterate 1 e
Primary 0.78 (0.50e1.23) 0.280
Secondary 0.97 (0.60e1.59) 0.911
College and above 0.72 (0.28e1.81) 0.482
Household income
Low 1 e
Middle 0.99 (0.66e1.48) 0.969
High 1.10 (0.66e1.83) 0.712
CI, confidence interval; OR, odds ratio.
Table 4 e Multinomial logistic regression comparing diabetes treatments with Western medicine.
Variables Traditional Chinese medicine Insulin injection Multiple treatments
Place of residency
Urban 1 1 1
Migrants 0.30 (0.10e0.96)* 0.40 (0.15e1.05) 0.81 (0.36e1.82)
Rural 0.98 (0.48e1.98) 0.44 (0.20e0.99)* 0.76 (0.35e1.64)
Age (mean) 1.00 (0.97e1.04) 0.99 (0.95e1.03) 0.94 (0.48e1.85)
Gender
Male 1 1 1
Female 2.55 (1.45e4.51)y 0.66 (0.34e1.30) 1.17 (0.62e2.18)
Marital status
Married 0.43 (0.15e1.29) 1.49 (0.42e5.32) 0.85 (0.36e1.97)
Otherwise 1 1 1
Education
Illiterate 1 1 1
Primary 6.17 (1.99e19.15)y 2.64 (0.80e8.67) 0.82 (0.42e1.61)
Secondary 5.29 (1.65e16.98)y 2.85 (0.74e10.96) 0.89 (0.37e2.12)
College and above 13.44 (2.65e68.18)y 5.64 (1.06e29.98)* 3.43 (1.00e11.81)
Household income
Low 1 1 1
Middle 0.85 (0.37e2.00) 0.60 (0.29e1.23) 0.85 (0.47e1.54)
High 1.20 (0.56e2.53) 0.30 (0.12e0.73)y 0.60 (0.28e1.30)
Data are expressed as odds ratio (95% confidence interval); *p < 0.05; yp < 0.01.
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among those living in a rural setting, which is consistent with
a previous report suggesting that rural residents have limited
access to healthcare compared with their urban counterparts
[31]. It is possible that a lack of medical coverage by rural
medical insurance is a contributing factor. Since 2003, China
has been undergoing significant healthcare reform to expand
health insurance coverage for inpatient care to its citizens,
and it is essential to increase coverage for outpatient care in
the future, including for chronic diseases such as diabetes.
However, our study found that despite similar health insur-
ance coverage, a smaller proportion of the rural residents used
diabetes treatment than migrant counterparts, whose treat-
ment for diabetes was similar with urban residents. This
finding suggests that proximity to healthcare resources may
have a larger impact that insurance coverage.
Western medicine was more commonly used by re-
spondents in the migrant population, whereas those from
urban areas were more likely to choose insulin injections.
Disparities in socioeconomic status, access to healthcare, and
health insurance may limit the ability of rural and migrant
residents to access insulin injections. In addition, migrants
tend to be younger and have less comorbidities [18], which
may influence their choice of treatment type. However, our
results did not find that age was a significant factor associated
with treatment type. Nevertheless, the data indicate that older
adults are more likely to receive diabetes treatment, which is
consistent with previous studies [1,14]. Another important
factor that likely contributes is the severity of the disease,
however, future research examining types of diabetes treat-
ments are needed to evaluate this.
In this study, education was a significant factor for type of
diabetes treatment. Individuals with a higher level of educa-
tion were more likely to use traditional Chinese medicine or
insulin injections than Western medicine. A higher level of
education is associated with better knowledge of diabetes anddiabetes treatment options [32], and some literature suggests
that Chinese with a higher level of education believe that
traditional Chinese medicine is more appropriate in treating
chronic diseases such as diabetes [33]. In addition, we found
that female respondents were more likely to use traditional
Chinese medicine, consistent with previous research [14,15].
Urban respondents included in our study tended to be
older and no longer in the workforce, with a higher proportion
in the low-income category comparedwithmigrants and rural
residents. Previous studies have also reported income
inequality in urban China [33,34]. Surprisingly, respondents
with higher household incomes were less likely to report in-
sulin injections for treatment of their diabetes. One possible
reason is that individuals with a better financial status are
more able to afford costly screening tests and oral medica-
tions, thereby enabling them to effectively control blood
glucose levels without using insulin injections. However,
future studies are warranted to examine the association be-
tween medical beliefs, types of diabetes treatment, and blood
glucose control across rural, urban, and migrant populations.
There are several limitations of this study. First, the diag-
nosis of diabetes and type of treatment were self-reported
measures. It is possible that differing prevalence and types
of diabetes treatments would be obtained based on data from
medical records. Second, we were unable to compare treat-
ment types according to disease conditions. Patients may
have different targets for blood glucose regulations, as well as
diabetes complications, depending on their disease status,
and thus select the type of diabetes treatment accordingly.
However, categorization of respondents according to blood
glucose values was not possible. Also, we did not include
health insurance as an enabling factor in our analysis because
of the collinearity with place of residence. Finally, the CHARLS
dataset is cross-sectional, thus longitudinal studies are
needed to consider changes in diabetes treatment for
individuals.
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The study shows that that place of residency is associated the
type of diabetes treatment in China. Types of diabetes treat-
ment were also associated with gender, education level, and
household income. Our results suggest that improved access
to healthcare services and diabetes education would enhance
diabetes treatment among adults in China. Specifically,
expanding outpatient coverage, especially among rural resi-
dents, would increase diabetes treatment.Conflict of interest
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